A first-principles study of linear and nonlinear optical properties of 4-nitro-4'-methylbenzylidene aniline.
First-principles calculations of two second-order optical response functions as well as the dielectric function for 4-nitro-4(')-methylbenzylidene aniline are performed. Specifically, we evaluate the dielectric function and the second-harmonic generation (SHG) response coefficient over a wide frequency range. Electronic structure obtained from the full-potential projected augmented wave method is adopted in the calculation of optical properties. The calculated results of the refractive indices and the SHG are in good agreement with the experimental values. The linear and nonlinear optical spectra are analyzed and the origins of the peaks in the spectra are discussed in terms of the calculated electronic structure. It is found that the origin of the large nonlinear optical susceptibility is the charge transfer due to the strong "push-pull" effect. The study of the contributions of different transitions to the SHG coefficients shows that the virtual electron process is main. The contribution to the largest component chi(11) ((2)) of the virtual hole process is about 30% of the total static limit of the SHG coefficient. The prominent features in the spectrum of chi(11) ((2)) are successfully correlated with the features of the linear dielectric function epsilon(omega) in terms of single-photon and two-photon resonances.